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In spite of the successful introduction of scanners for medical exploration, the need of gammacameras remains. In a scanner, the "view" of the internal of the body is provided by differences of absorption of X rays emitted by a tube diametrally opposed to a detector (scintillator Nal or semiconductor) . The rotation of the tube and its associated detector provides "slices" of the body. The quality image is good but one get only anatomical informations. The spatial resolution is about 10mm.
On the contrary a gamma-camera is a very large detector (usually Nal up to 40 cm in diameter) . A radionuclide is injected to the patient and the diffusion of the gamma emitter can be followed dynamically. The optics is provided by lead collimators, the quality image is bad : 3 mm of spatial resolution in the optimum conditions blurred by Compton diffusion but one can deduce flow measurements, dynamic behavior, etc... The need for better resolution is urgently felt but the progress of Nal cameras are now very slow. Furthermore the introduction of medical cyclotron providing short-live radio nuclides of high intensity requires high counting rates, which are obtained only by a degradation of the image quality : in Nal cameras the gamma is detected by a set of 19, 37 or 64 photomultiplier (PM) looking at the fluorescence spot. Each PM has to be tuned on the photoelectric peak and their intensities are normalised to the total of all the output currents before a localisation can be made.
In front of this situation we felt that the feasibility of a gamma camera based on a superheated superconducting detector should be tested. Since that time we have improved this preamplifier and we can detect the same grain in a 1 cm loop.
This progress allows us to realize a large area detector. The detector we built has a matrix organisation by analogy with wire chambers. A slice of granules is sandwiched between two arrays of U shaped inductive loops. I n e a c h a r r a y t h e loops a r e parall e l t o t h e same d i r e c t i o n but t h e two a r r a y s a r e perpendicular one t o t h e other. Thus, t h e f l i p p i n g of granule i s detected on one loop of each array.
The two s i g n a l s a r e sent t o a coincidence discrimin a t o r and t h e address o n t h e e v e n t given by t h e ident i f i c a t i o n of t h e two loops i s s e n t t o a computer (Figure 1 ).
1.5 K helium vessel. This v e s s e l i s f e d i n p a r a l l e l by a c a p i l l a r y pipe and, f o r i n i t i a l f i l l i n g , a l a r g e r pipe including a cold valve t o a 6 l i t e r helium v e s s e l a t atmospheric pressure. A common vacuum chamber allows d i r e c t access t o t h e detector and i t s 256 wires thermalized when t h e o u t s i d e jack e t i s removed. The a t t e n u a t i o n introduced by t h e c r y o s t a t i s completely neglegible i n t h e p r a c t i c a l medical range of y rays (60 t o 140 keV). This c r y o s t a t has t e n hours of autonomy. It can be kept i n operation during t r a n s p o r t a t i o n t o t h e bed of t h e eventual p a t i e n t because i t has an i n t e r n a l cryopump. It can be s l i g h t l y t i l t e d ( 2 30").
The preamplifiers output a r e -i n t e r f a c e d with a miaicomputer f u l f i l l i n g two t a s k s :
1) the management of t h e d a t a flow together with the magnetic f i e l d monitoring.
2) a l l t h e software imaging techniques : zooming, 3D projection, ispcontour, homogeneity c o r r e c t i o n s , e t c . . . a v a i l a b l e on t h e most advanced y cameras.
The we would l i k e t o show a t t h e conference a r e obthined with a d e t e c t o r of t i n granules i r r a d i a t e d by cs131 radionuclide.
Further s t u d i e s w i l l be continued s p e c i a l l y regarding t h e energy s e l e c t i o n but we can already s t r e s s t h a t such a gamma camera o f f e r s a much bett e r s p a t i a l r e s o l u t i o n independent of any tuning and a higher counting r a t e . A dedicated c r y o s t a t was b u i l t . The detect o r i s cooled b y a cold p l a t e linked t o a small
